In the context of the geometrization philosophy, a covariant field theory is constructed. The theory satisfies the unification principle. The field equations of the theory are constructed depending on a general differential identity in the geometry used. The Lagrangian scalar used in the formalism is neither curvature scalar nor torsion scalar, but an alloy made of both, the W-scalar. The physical contents of the theory are explored depending on different methods. The analysis shows that the theory is capable of dealing with gravity, electromagnetism and material distribution with possible mutual interactions. The theory is shown to cover the domain of general relativity under certain conditions.
Introduction
It is well known that General Relativity (GR) is the best theory for gravity, so far. However, it suffers from many problems. Some of these problems are old e.g. singularity, horizons, flatness, . . . etc. Other problems concern contradiction between observations and GR predictions e.g. rotation curves of stars in spiral galaxies, the accelerating expansion of the Universe, . . . etc .
Many authors have tried to modify GR or to write new theories for gravity. This is done in order to account for problems such as those mentioned above. In order to diagnose problems of GR, let us first summarize the main features of this theory in the following points.
2. The theory assumes the validity of two principles:
general covariance and equivalence. 3. GR is constructed in context of a 4-dimensional Riemannian geometry. It contains two sets of equations, (a) field equations which may be written as:
where Rµν, R are Ricci tensor and scalar respectively,
*
Tµν is the material-energy tensor, κ is a conversion constant and gµν is the metric tensor. (b) The second set comprises the geodesic and null-geodesic equations which are used as equations of motion of the theory.
Conservation of matter-energy is guaranteed via using Bianchi identity and the field equations (1.1).
The above points are written for the sake of analysis and later comparison with the present work. The field equations of GR, equation (1.1), can be considered to be composed of two parts: the left hand side (L.H.S) is pure geometric (i.e. constructed from the building blocks¹ of the geometry used, gµν); and the right hand side (R.H.S) is defined from outside the geometry. In deriving the field equations (1.1), an action principle is imposed on a Lagrangian function, the scalar curvature R, producing the L.H.S. of (1.1).
As stated above, there are many attempts to modify GR in order to avoid some of the problems mentioned above. Such modifications can be classified in the following three classes:
1. Modifications of the L.H.S. of (1.1) (geometric class) by adding a cosmological constant term (cf. [6] ) to treat the problem of particle horizon or the accelerating expansion of the Universe [40] . This type of modification is carried out in the context of Riemannian geometry. It is successful to some extent since the cosmological constant has its own problems (cf. [26] ).
1 The building blocks (BB) of any geometry are geometric objects using which one can construct the whole geometry. The BB for Riemannian geometry are the components of the metric tensor, gµν.
Another attempt, belonging to this class, is carried out by replacing the scalar curvature R by a general function f (R) (cf. [10] ). This type of attempt is also carried out in the context of Riemannian geometry. Despite its partial success, it has the problem that the resulting differential equations are of fourth order (cf. [43] ) which is not easy to solve and has unstable solutions [38] . A third type of attempt, belonging to this class, is carried out in the context of a wider geometry with a non-vanishing torsion scalar T (e.g. the AP-geometry). In the AP-geometry, a theory is constructed using a torsion scalar T, defined by:
where α . µν is the contortion tensor and cν is the basic vector of the AP-space, is known as the Teleparallel Equivalent of GR (TEGR)(cf. [1, 9] ). This is because, one can easily show that, apart from a divergence term, one can write:
( 1.3)
The type of gravity theories in which f (T) is used, in place of f (R), is known in the literature as f (T)-theories ( cf. [3, 15, 16, 31, 32] ) . An advantage of using f (T) gravity theories is that the resulting differential equations are of second order ( cf. [33] [34] [35] [36] ). But it has been shown that some theoretical problems appear in such type of theories (cf. [24, 37] ).
Modifications of the R.H.S. of (1.1) (physical class).
This class is carried out with or without modifications given in the 1 st class, considered above. It is carried out mainly to solve the problem of the SN type Ia observations. It depends mainly on using an equation of state which allows for matter with negative pressure, e.g. phantom energy (cf. [7] ), quintessence energy (cf. [8] ) and Chaplygin gas (cf. [12, 23] ). Although this class has some success, such materials do not exist on the Earth or in the Solar system. 3. Using other scenarios together with orthodox GR.
For example the inflation scenario is used to remove particle horizons from FRW-cosmology [17, 25] . Also, MOND is used to remove the problem of rotation curves of spiral galaxies (cf. [5, 42] ). Now, our point of view is that, on one hand, contradictions between the predictions of any gravity theory and experiments or observation may imply new physics. On the other hand, modifications of GR-theory using f (R) or f (T) may imply quantitative improvement of GR and not qualitative improvement. This may not lead to prediction of new physics, if any.
An important note, concerning the above mentioned suggestions, is that such modifications (f (R), f (T)) comprise the modification of the geometric part of (1.1), its L.H.S. part, without touching its material distribution part, the R.H.S of (1.1). This may raise the following objections:
1. The material distribution outside the Solar system may be different from that in our laboratories, and consequently the phenomenological Tµν is defined from outside the geometry, it will add more unknown functions to the same set of differential equations. In general, this set cannot be solved without adding more conditions, e.g. equations of state, from outside the geometry. This violates the philosophy of geometrization.
We suggest a field theory in which * Tµν is defined from the BB of the geometry used. This may remove the above mentioned objections and makes the theory selfconsistent. The theory obtained in this case will be a pure geometric theory which would be more consistent with the geometrization philosophy. This may be achieved by a theory which satisfies the Unification principle. This principle may be stated as follows:
Unification Principle
In any geometric field theory, "all physical quantities and fields are to be induced from one geometric entity, the building blocks of the geometry used". This principle has been inspired by Einstein's statement [14] : "A theory in which the gravitational field and the electromagnetic field do not enter as logically distinct structures, would be much preferable".
Satisfying this principle would imply the following:
1. The use of a geometry more wide than the Riemannian one.
2. The Lagrangian density, used to construct the field equations of the theory, is to be composed of the BB of the geometry and their derivatives. In other words, this Lagrangian should not be composed, a priori, from different parts each corresponds to a certain field, as usually done.
In the domain of theoretical physics, quantization and geometrization represent the two main important philosophical ideas of the 20 th century. They have been frequently used, successfully, to solve many problems, so far. These two philosophies are not in complete agreement with each other. The main problem between them is that geometrization depends on continuity (of spacetime) while quantization depends on discreteness. Many authors thought that in order to quantize geometry one should first quantize space-time [2] , i.e. define minimum time and minimum length, which is a very difficult task. Our point of view is different; that is, quantization of gravity starts from trajectories of elementary particles (curves or paths of the geometry used). Fortunately, it has been shown [46, 47] that any non-symmetric geometry, including absolute parallelism, has such curves as will appear in Section 2.
The aim of the present work is to construct a pure geometric field theory, in which fields and material distributions are described using only the BB of the geometry used; in other words, a theory satisfying the Unification Principle. Also we aim to explore whether the suggested theory has a correct GR-limit. The article is arranged as follows. In Section 2, we review briefly the bases of the Absolute Parallelism (AP) geometry that will be used in building the new theory. In Section 3, we apply a variational method to the chosen Lagrangian and get the field equations of the suggested theory. In Section 4, we analyse the field equations into their symmetric and skew parts and compare what we get with other non-linear field theories, e.g. GR.
In Section 5, we linearize the field equations and demonstrate that it meets the limits of well-known linear field theories. In Section 6, we show different field types that can be described using the new theory and how to differentiate between them. In Section 7, we apply the new theory to a tetrad vector field having spherical symmetry and show that the results reduce to that of the Schwarzchild exterior solution (under certain conditions). Finally, in Section 8, we point out some important remarks about the suggested theory that are worthy of noting.
A Brief Review of AP-Geometry
In this Section we give a brief review of AP-space, (for more details cf. [48] , [50] , [51] and [52] ). Since the tensor gµν is a covariant second order symmetric tensor and the matrix (gµν) is non-degenerate, then gµν can be used to play the role of the metric of a Riemannian space associated with the AP-space. Also, we can define its contravariant tensor by the relation:
Imposing a metricity condition on gµν, we can construct Christoffel symbols { α µ ν }, as usual:
The AP-space admits a non-symmetric affine connection Γ α µν , which is defined as:
Using the above connection, one can easily show that:
where the stroke and the (+) sign denote tensor differentiation, using (2.6). Some authors call (2.7) the AP-condition (cf. [27] ). Also, one can define a third order skew tensor:
This tensor is the torsion tensor of AP-space. One can also define another third order tensor by:
where the semicolon (;) is used for covariant differentiation using (2.5). This tensor is called the contortion of the space, using which, one can write the relation (cf. [27] ):
The contortion is related to the torsion tensor by the relation [18] :
From (2.10) we can write:
It can be shown that αµν is skew in its first two indices. A basic vector could be obtained by contraction, using any of the above third order tensors:
Using the contortion, we can define the following symmetric third order tensor:
In AP-space we can define at least four linear connections and consequently four types of tensor derivatives as follows: 
In Riemannian space the only second order tensors, defined using the BB of the space, are Ricci tensor Rµν and the metric tensor gµν. In AP-space there are more second order tensors as shown in Table 1 . It can be easily shown that there exists an identity between skew-tensors, given in Table (1) , which can be written in the from: 
Skew-symmetric Tensors Symmetric Tensors
We see from this table that the torsion tensor plays an important role in the structure of AP-space, since all tensors in this table vanish when the torsion tensor vanishes. It has been found that the Ricci tensor Rµν can be written, using Table ( 1) , in the following equivalent form (cf. [27] ):
In the AP-space, as stated above, there are at least four linear connections Γ It is to be considered that, due to (2.21), many authors have considered the AP-space as a flat one. In [44] the AP-space is treated as a non flat one due to the non-vanishing of other curvature tensors as shown above.
A new tensor of type (2,2) has been suggested:
where the double stroke represents tensor differentiation using a certain linear connection. If one uses the Levi Civita linear connection in this definition, then W αβ . . δ is the Riemann-Christoffel curvature tensor. But if we use a different linear connection the resulting object is not the conventional curvature. For this reason the W-tensor has been first called the non-conventional curvature tensor [28, 44] . Afterwards, it is shown that this tensor is neither curvature nor torsion, it is a geometric alloy made of the two tensors and cannot be defined except in the AP-space. So it has been given the name W-tensor [50] . It has been used in constructing the Generalized Field Theory (GFT) using the dual connection (Γ α µν ). In the case of GFT the Wtensor is defined by [28, 44] :
It has been found that W αµ . . νσ can be written explicitly in the from:
The path equations corresponding to the four linear connections, mentioned above, have been found to be [46] : 
It is to be noted that the coefficient of the torsion term jumps by a step of one half from an equation to the next in the set (2.25). Note also that the set (2.25) contains only three equations, not four as expected. We consider this property as reflecting some type of natural quantization in the geometry used.
The Lagrangian Function and Field Equations
When constructing his theory of GR, Einstein has not used an action principle to derive the equations of the theory. He has depended mainly on a differential identity in Riemannian geometry, Bianchi 2 nd identity, to write these equations. He considered this identity as a geometric representation of conservation. Afterwards, Hilbert has suggested the use of an action principle to reproduce the field equations of GR. In general, the two procedures, identity and least action, seem to be equivalent. However, Einstein has refrained from using the action principle method in deriving the field equations of other field theories, especially when using different geometric structures (cf. [14] ).
We prefer to use the identity method since it is more consistent with the geometrization philosophy. In this case one has to look for appropriate differential identities, in the geometry used, or to look for a method for deriving such identities. Fortunately, Dolan and McCrea have suggested such method for Riemannian geometry [13] . This method has been modified [44] to be appropriate for the AP-geometry and has been used to construct a field theory, the GFT [28] . In this modified (Dolan-McCrea) method, the differential identity derived in the AP-space is of the general form:
where
where L is the Lagrangian density,
is the Hamiltonian derivative of L, and λ is the determinant of λ i µ.
The identity (3.1) can be considered as a general geometric representation of conservation of quantities defined by E µ . ν . Consequently, the field equations of the theory can be written in the form:
The above procedure is very similar to that used by Einstein in deriving the field equations of GR for the first time.
In the present work we are interested in examining the consequence of using the symmetric linear connection (2.16), in place of the dual one, in the definition of the Wtensor (2.24). Now we define the W-tensor (2.24) using the symmetric linear connection (2.16) as:
contracting by setting α = σ we get:
contracting again by setting µ = ν we get:
Using one of the definitions of the set (2.15) and substituting from (2.8), (2.10), (2.12) and (2.13), then (3.6) will give, after necessary reductions:
So, one can define a Lagrangian density as:
i.e. using (3.7):
As it is well known, the first term of expression (3.9), c α ;α , gives no contribution to variation. So, (3.9) can be written as:
In general, the Lagrangian is assumed to be:
In this case, using (3.2), we may define a second order ten-
is the variational derivative of the function L. It is clear that S β . σ represents the components of a tensor of the character indicated by their indices. The identity (3.1) is a generalization of the Bianchi contracted identity in the AP-space. It is to be considered that (3.1) is a general identity independent of the explicit choice of the Lagrangian. It is just sufficient to assume that the Lagrangian is of the general form L = L(λα , λ α,β , λ α,β ). If we consider (3.1) as a general geometric representation of some type of conservation in the theory suggested, then we can take:
as the field equations of this theory, as stated above. Now from the Lagrangian function (3.10), we have:
Using (3.10), we get:
where R is the Ricci scalar constructed from Christoffel symbols, and:
. ,
It is clear that the last term of (3.12) vanishes identically, since the Lagrangian chosen is a function of λ i β and its first derivatives only. Substituting from (3.15) and (3.16) into (3.12), we get after some manipulation:
The above expression (3.17) can be written in terms of the second order tensors defined in Table 1 as: we may write the following set of field equations, for the suggested theory, in the form:
Comparison with Non-linear Field Theories
In order to gain some physical information about the geometric constituents of the theory, we are going to compare the field equations (3.22) with the corresponding field equations of non-linear field theories. To do so, we first split the suggested field equations (3.22) into their symmetric and skew parts.
The Symmetric Part of Sµν
The symmetric part of Sµν is defined, as usual, by:
Evaluating this definition, using (3.22), one gets after some manipulations:
From which we write the symmetric field equations (S (µν) = 0) as:
or, in a more compact form, it can be written as:
and
The significance of the tensor Bµν will be shown later in §6. Equation (4.4) is the symmetric field equations of the suggested theory. They have, apparently, the same form of Einstein field equations of GR. Since the L.H.S of (4.4) satisfies the contracted Bianchi identity, then we can write:
which gives the conservation of the physical quantities represented by the tensor Tµν. Consequently, Tµν can be used to represent the distribution of matter and energy. We call this tensor the "geometric material-energy tensor". Also, the comparison between (4.4) and the field equations of GR shows that the tensor gµν, defined by (2.3), plays the role of the gravitational potential. These results will gain more justification in §5.
The Skew Part of Sµν
The skew part, of the tensor Sµν given by (3.22), can be written in the form:
which can be explicitly written as:
But, we have from Table 1 :
Then substituting from (4.10) into (4.9), then the skew part of the field equations (3.22) can be written as:
Alternatively, this equation can be written in a more compact form:
and Zµν def = 2ζµν + ηµν . (4.14)
Consequently, Fµν will satisfy the relation:
We can also define the vector density: The above physical attributions, to geometric objects, will be more supported in the next Section.
Comparison with Linear Field Theories
From the above Section, it appears that the field theory suggested in the present work may be used to describe a unified gravitational and electromagnetic fields since both fields are generated from one entity, the BB of the APgeometry. Also, the theory represents a material distribution given by Tµν. Recalling that the theory suggested is highly non linear in the unified potential (the tetrad vector), one can conclude that the separation of gravity and electromagnetism, appeared in Section 4 is apparent (not complete). In order to obtain a real separation between the two fields, one has to go to low energy limits. This goal may be achieved by examining the case of weak and static fields and a slowly moving test particle. In other words, one has to linearize the theory in order to support the physical meaning attributed, in Section 4, to the geometric objects and also to gain more physics. This linearization will enable us to compare the suggested theory with corresponding linear field theories in which physics is more clear. The linearization scheme may be as follows: On one hand the tetrad vector field λ i µ represents the building blocks of the AP-geometry. On the other hand, in view of the present theory, it represents the unified potential generating both gravitational and electromagnetic potentials, gµν and cµ, respectively. Also a material distribution is induced by this tetrad. So we are going to assume that:
where δ iµ is Kronecker delta, h i µ are functions of the coordinates representing deviations of the tetrad vector field from its flat space values and ϵ is a dimensionless parameter. Weak field can be achieved by neglecting terms of the second order in ϵ in the expansion formulae as follows. We expand any geometric object S in the form:
S is the coefficient of ϵ r in the above expansion formula. For example, the metric tensor gµν, using (2.3) and (5.1), can be written as:
where yµν
g µν = δµν , (1) g µν = yµν , (2) 
So, we can express each of the tensors in the field equations (3.22) in ascending powers of the parameter ϵ. Table  2 gives the results of expansion for different AP-geometric objects [44] , using their definitions given in Table 1 and the expansion formula (5.1). Confining ourselves to linear terms only
, we get the following results for the symmetric and skew parts of the field equations.
The Symmetric Part
The linearized form of the symmetric equations (4.4) is given by: 6) which is equivalent to:
(1) From (4.5) and Table 2 , we have: (1) T µν = 1 2 (︃ δµν (1) ψ + (︃ δµν (1) ψ + (1) θ µν − 3 2
(1)
In the case of classical mechanics, weak and static field, the only non-zero component of the material energy tensor is the 00-component. In order to compare with the classical field equation we write the above field equation (5.11) for µ, ν = 0, in the form:
The θ 00 term disappears since, for a static field, we have:
It is clear that the symmetric field equations, in its linearized form (5.13), relates the gravitational potential y 00 (the linear part of gµν (5.3)) to its source, represented by the R.H.S. of (5.13). To gain more physics, let us examine the R.H.S. of (5.13). It seems that ψµν is the tensor responsible for static material distribution. Now we take into account the following points:
1. if we take (1) ψ 00 as a geometric representation of the density of a static fluid, then the spatial components (1) 
ψ 33 can be considered as geometric representations of the hydrostatic pressure of the fluid, 2. classically speaking, and considering slowly moving particles of the fluid, the pressure would be of the 2 nd order in the velocity. So the effect of the spatial components (1) ψ ab (where a, b = 1, 2, 3) could be neglected in the linearization regime, 3. it is well-known classically, that pressure has no effect on the gravitational potential. So to compare with classical known results, one has to neglect the effect of (1) 
Considering the above points we can write the linearized symmetric field equations (5.13) in the form: In classical hydrodynamics, the gravitational potential ϕ within a fluid of density ρ is given by Poisson equation (cf.
[4]):
where is the universal gravitational constant. The comparison between the two equations (5.14) and (5.15) justify the assumption that ψ 00 represents the fluid density and y 00 is the gravitational potential. Consequently we can arrive to the following physical results:
1. The symmetric field equation (4.4) is a generalization of Poisson equation. 2. The tensor ψµν is a geometric representation of a static material distribution, while the tensor θµν will offer a contribution to this distribution in the nonstatic case. The tensor Bµν (4.6) will give non-linear effects. 3. The tensor Tµν (4.5), composed of the above mentioned components, can be used to represent the energy and material distribution. 4. In the case of vanishing material distribution, i.e. (1) ψ 00 = 0, equation (5.14) will reduce to: 16) which is the well known Laplace equation.
In addition to the above justification for attributing material distribution to the tensor Tµν, let us add one more. The generalized conservation law of material-energy (4.7) can be written as:
Now in the linearization regime, this law is reduced to:
since other terms are of the 2 nd and higher orders. Equation (5.18) is the well known classical conservation law implying that (1) T µν represents conserved quantities.
The Skew Part
The skew part of the field equations (3.22), in its linearized form, can be written as: (1) 
where,
Note that Zµν, given by (4.14), vanishes in the first approximation scheme (see Table ( 2)). It is to be noted that, in the linearized form, raising and lowering of indices are carried out using Kronecker deltas; and the determinant λ will have, to the first order, the value:
So, substituting from (5.19) into (4.16), we can write the current vector Jµ in the following linearized form:
Contracting (5.12), using (5.1) and Table 1 , we get:
Expanding cµ using (5.1), we get:
So using (5.22), we get: (1) c µ,µ = 0 . (5.24)
Substituting from (5.24) into (5.21), we get, for a static field:
In order to compare with the classical static field equations, we write the above equations for µ = 0; we get:
It is clear that the skew-symmetric field equation, in the linearized form (5.26), relates the electric potential (1) c 0 to its source, represented by the R.H.S. of (5.26). To gain more physics, let us examine the R.H.S. of (5.26). It seems that (1) J 0 is the vector component responsible for the electric charge distribution, in the static case.
In classical electrostatics, the electric potential ϕ in an electric charge distribution of an electric charge density q is given by Poisson equation (cf. [22] ): 27) where ε is the dielectric constant. The two equations (5.26) and (5.27) would be the same if, apart from some conversing constants,
c 0 and
(1) J 0 are the electric potential and the electric charge density, respectively.
Consequently we can arrive at the following physical results:
1. The skew-symmetric field equations (4.12) are a generalization of Poisson equations (5.27).
The vector component J
0 is a geometric representation of a static electric charge distribution while the components J 1 , J 2 , J 3 have contributions to the nonstatic case and the tensor Zµν (4.14) will give nonlinear effects in the non-static case. 3. The tensor Fµν (4.13) can be used to represent the strength of the electromagnetic field; and consequently cµ (2.13) can be considered as the generalized electromagnetic potential. 4. In the case of a vanishing electric charge density, i.e. J 0 = 0, equation (5.26) will reduce to: 28) which is the well known Laplace equation for the electromagnetic potential (1) c 0 .
In addition to the above justifications for attributing the electric charge distribution to the tensor Fµν, here is one more. The linearized form of the identity (4.18) can be written as:
which is the well known classical conservation law indicating that Fµν represents conserved quantities.
Transition to Physical Application
The two methods given in Sections 4 & 5 can be used for any geometric field theory to explore its physical contents before solving its field equations. In the present Section, we review a third important method, not well known in the literature, for analysing any geometric field theory, before confronting its predictions with observations or experiments. This method was suggested in 1981 [29] and has been used in many applications (cf. [11, 30, 45, 49] ). This method is known as "Type Analysis". It measures the capabilities of a certain geometric structure to represent physical systems in the context of the theory concerned.
In order to confront a covariant field theory with observations or experiments, one has to solve its field equations. It is well known that there is no general solution of any geometric covariant field equations (e.g. Rµν = 0 of GR) unless one constraints the building blocks of the geometry to certain symmetries (spherical symmetry, axial symmetry, . . . ). This is usually done via Killing equations which contain the building blocks of the geometry together with the generators of certain group of motion or more. Let us call the resulting geometric model a "geometric structure". The main idea of type analysis is very simple. Let us give an example in the case of Riemannian geometry. It is important to carry out the following test: if one uses a geometric structure, a line element, for which all the components of the curvature tensor vanish identically, then one can conclude that this structure cannot be used to study gravitational systems in the context of GR. This test can be applied before solving the field equations of GR. Consequentially, one can classify Riemannian geometric structures, in the context of GR, into two classes. The first is characterized by a vanishing curvature tensor (not appropriate for gravity) and the second is characterized by a non-vanishing curvature (appropriate for gravity applications).
This idea has been extended for theories constructed in wider geometries than the Riemannian one. For example, in the AP-geometry, the identical vanishing of all second-order skew tensors for a certain geometric APstructure indicates that this structure cannot be used to represent electromagnetism, even if the field theory considered has an electromagnetic sector.
In the context of the present work we give examples of what the term strength means. We can see from (4.6), and Table 2 , that Bµν, when expanded, includes only terms of the second and higher orders in ϵ. So, we can take Bµν as an indicator of the strength of the gravitational field. Also, from (4.14), it is clear that the expansion form of Zµν involves only terms of the second and higher orders in ϵ. It follows that we can consider Zµν as an indicator of the strength of the electromagnetic field. The identical vanishing of such tensors, in any AP-structure, indicates that the corresponding fields are weak.
As a result, we can specify some distinct classes of gravitational fields (denoted by the letter G) and electromagnetic fields (denoted by the letter F) according to Table 3 . 
Indicator
Field Represented Type
The type of a unified field is specified by its electromagnetic class (denoted by F) and its gravitational class (denoted by G). For example, a pure weak gravitational field within a material distribution is denoted by F0GII .
It is to be considered that the procedure of type analysis is generally covariant since it depends on the vanishing of certain tensors. This procedure in the AP-geometry depends on two elements: the geometric field theory and Table 2 which is independent of the field theory used. It can be established for any field theory constructed in the APgeometry. The application of the scheme of type analysis will be more clear in Section 7, which gives a clear example illustrating how to use this scheme in physical applications.
A Solution with Spherical Symmetry
In this section, we apply the present theory to the tetrad vector field having spherical symmetry. This tetrad, which has been derived by Robertson [41] , can be written in the coordinates (x 0 ≡ t, x 1 ≡ r, x 2 ≡ θ, x 3 ≡ ϕ) as:
1) where A, B, and D are unknown functions of r only. From (7.1) we can get the metric tensor of the associated Riemannian space, using (2.3):
2) Evaluating the required second-order tensors (relevant to the field equations (3.22)) using Table 1 and substituting into (4.5), (4.6), (4.13), and (4.14), we find that the tetrad (7.1) corresponds to type FIIGIII, following Table 3 . This means that the tetrad vector field (7.1) is capable of representing strong unified field within a material distribution, in the context of the present theory. Now substituting into the field equations (3.22), we get the following set of differential equations:
where the prime represents first derivative w.r.t. r and the double prime represents the second derivative. It can be shown that, on choosing D = 0, the type of the model (7.1) will change to F0GIII, since this choice will switch off all second-order skew tensors relevant to the present theory. In this case the above set of differential equations (7.3) reduces to:
The above equations can be written in the compact form: This set (7.5), corresponding to the type F0GIII, represents a pure strong gravitational field within a material distribution. This situation has no successful correspondence in the domain of the classical non-linear field theories. So, let us reduce this set to match the type F0GI, which can be compared with GR. We found that if we take:
all the components of Tµν vanish and the field equations 
where c 1 , c 2 and c 3 are arbitrary constants of integration. The solution given by (7.9) and (7.10) satisfies the 3 rd equation of the set (7.8) without any further condition. The criteria used for this comparison are: the geometry used in construction (2 nd column), the number of field variables or the building blocks of the geometry (3 rd column), the type of energy-momentum tensor used (4 th column), the use of minimal coupling (5 th ) and the appearance of geometric Poisson equations (last column). 9. It is clear that the present theory is not, in general, a gauge field theory. However its skew part (4.12) is invariant under gauge transformation. It is well known, in the domain of electrodynamics, that in order to solve Maxwell's equations, it is necessary to impose some conditions to fix the gauge. The most famous of these conditions is the Lorentz condition. In the present work Lorentz condition (5.24) is obtained from the theory and not imposed from outside. The condition is obtained as a consequence of the symmetric part of the field equation of the theory (4.4) in its linearized form. This simply means that according to the present theory, gauge in electromagnetism is fixed by the gravitational field. This gives the effect of gravity on electromagnetism. In other words it gives a type of interaction between the two fields even in low energy. This supports our choice of the Lagrangian of the theory. 10. A new feature of the present theory is the appearance of Poisson's equations, for material distribution (5.14) and for charge distribution (5.26), from pure geometric considerations. This supports our choice of the tensor T µν (4.5) to represent the material distribution and the tensor Fµν (4.13) to represent the electromagnetic field. Also it supports our choice of the tensors gµν and cµ to represent the potentials of gravity and electromagnetism, respectively. The appearance of the geometric Poisson's equations is a consequence of two features:
(a) choosing geometric objects to represent the properties of matter. (b) the non-minimal coupling guaranteed by the theory.
From Table 4 , it is clear that although the GFT satisfies the two features given above, yet no Poisson's equation appeared. This is because in the low energy limit GFT has no geometric representatives for the material distribution.
